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CHEMISTRY 
CHE-04 : PHYSICAL CHEMISTRY 

Time : 2 hours 	 Maximum Marks : 50 

Note : Attempt all the parts. Answer five questions from each 
of the parts A, B, C and D. 

PART - A 

Answer any five questions : 

1. What is the S.I. unit of density ? 

2. Define molar enthalpy of vaporisation. 	 1 

3. What are semiconductors ? CD- 
C) 

	

41' 4. 	Define molality of a solution. 	 1 CD 
IN) 

5. State Le Chatliers principle. 	 1 

6. Define equivalent conductance. 	 1 

7. What is the effect of temperature on adsorption 	1 
of gases on a solid surface ? 
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PART - B 

Attempt any five questions : 

8. Write mathematical expression for most probable, 	2 
average and root mean square speeds of 
molecules. 

9. At room temperature, which of the following will 	2 
have highest surface tension ? Give reasons. 

H2O, CH3CN and CH3OH. 

10. Find out the ratio of the volume occupied by the 	2 
atoms to the total volume of the unit cell of a 
simple cubic cell. 

11. Define eutectic for a two component system show 	2- 
using phase rule that at constant pressure, eutectic, 
is invariant. 

12. Given that Ksp  of PbC/2  is 1.6 x 10 -5. Find out its 	2 

solubility in water. 

0 
13. Given that I- 	= r

Fe 1Fe 	
—0.44 V 2 

E0 , 	= +0.34 
Cut ' 1Cu 

Can CuSO4  solution be stored in an Fe-vessel ? 

14. Define photosensitisation with an example. 	2 
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PART - C 

Attempt any five questions : 

15. Write equation of corresponding states, and define 	3 
reduced pressure, reduced volume and reduced 
temperature. 

16. State Hes's Law of constant Heat Summation. 
Calculate 	AFf' 	for 	the 	reaction 

C(graphite) + -2102(g) 	CO 2(g) at 298 K. Using 

the following thermochemical equation 

	

C(graphite) + 02(g) 	CO2(g)  6,11°= -393,5 	kJ 

CO (g)  + -i02(g)  -> CO2(g) 	-283.5 kJ 

	

17, Using first law of thermodynamics, derive an 	3 
expression for work done by the system when 
n-moles of an ideal gas are expanded isothermally 
and reversibly from V i  to V2 . 

	

18. Derive integrated form of Clausius-Clapeyron 	3 
equation for vaporisation of an ideal gas. 

CHE-04 
	

3 	 P.T.O. 



19. What is distribution law for a solution of solute in 	3 

a pair of immiscible liquids ? Name three factors 
it depends upon. 

20. Draw a labelled phase diagram of sulphur. 	3 

21. Define transport number. 	Explain one 	3 
experimental method in detail for its 
determination. 
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PART - D 

Attempt any five questions : 

22. For the reactions : 	 4 

Cl2(g) + 2N0(g) ----> 2NOC/(g) given that 

[C12] 0  / M [NO] 0 /M Initial Rate/Ms -1  

0.10 0.10 3 x 10 -3  
0.20 0.10 6x10 -3  
0.20 0.20 2.4 x 10 --2  

Calculate order of the reaction with respect to 
each reactants, overall order and rate law. 

23. At 478 nm, H2  and C/2  combine to give HCl with 	4 
a quantum efficiency of 1 x 10 -6 . If the absorbed 
intensity is 2.5 x 10 -3  Js -1 , calculate the amount 
of HC1 formed in 10 minutes. 

24. Write short notes on : 	 4 

(a) emulsions and 

(b) colloids 

25. Calculate the equilibrium constant at 298 K for 	4 
the following reaction : 

Zn2+  + 4NH3 = [Zn(NH 3 )4 12+ 

 Given that 
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E0  , 	= — 0.76 V ; 
Zn-+ IZn 

E0 	 = —1.03 V 
[Zn(NH3 )4  12+  , NH3 1Zn 

26. Assume that an ideal gas undergoes isothermal 	4 
irreversible expension and is in contact with a 
heat reservoir inside an isolated system. Given 
that heat absorbed by the gas under isothermal 
irreversibly condition is 2.37 x 105  J and heat 
change under reversible conditions is 7.47 x 105 

 at 300 K. Calculate the entropy change (a) the 
gas (b) heat reservoir and (c) the isolated system 
as whole. 

27. 1.00 mol of an ideal gas at 300 K and 2 x 10 6  Pa is 	4 
expanded reversibly and isothermally till its 
pressure is 2 x 105  Pa. Calculate Ay, q and W. 

28. What are azeotropes ? Show using the 	4 
temperature_composition diagrams that 
azeotropes can not be separated into pure 
components by fractional distillation. 
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